Objective: Excessive delay discounting, the rapid devaluation of future rewards, is often demonstrated by individuals suffering from substance use disorders, including chronic cigarette smokers. This constricted temporal window not only produces increased valuation of immediate unhealthy rewards (e.g., cigarettes) but also a decreased valuation of both future healthy rewards (e.g., increased energy) and future consequences (e.g., lung cancer). Moreover, in addition to cigarettes, smokers tend to engage in other behaviors that elicit immediate rewards and negative future consequences such as overconsuming alcohol, unhealthy eating, physical inactivity, and/or irresponsible spending. The present study sought to determine whether smokers' discounting rate would predict the frequency of engagement in other poor health and financial behaviors, independent of cigarette smoking. Method: A total of 303 daily smokers were asked to complete a delay discounting task and then answer how frequently they typically engaged in health and finance related behaviors. Results: A structural equation model was used to group the questions into highly significantly latent factors of "Drug Use," "Finances," "Fitness," "Food," "Health," "Household Savings," "Personal Development," and "Safe Driving." When regressed on the model, delay discounting significantly predicted engagement all of the factors, except "Safe Driving," independent of smoking status. Conclusion: In sum, these findings highlight delay discounting as a useful metric for predicting whether individuals' engagement in variety of healthy physical and financial behaviors, as a function of their temporal window.
Delay discounting is the process by which the value of a future reward loses its value as a function of increased delay to its receipt. This process may be conceptualized as the devaluation of a reward over an individual's temporal window (Bickel et al., 2010) . That is, a short temporal window precludes valuation of a reward at longer delays. Excessive delay discounting, the rapid devaluation of future rewards, has been repeatedly demonstrated among individuals with substance use disorder (for meta-analyses, see Amlung, Vedelago, Acker, Balodis, & MacKillop, 2016; MacKillop et al., 2011) , including cigarette smokers (Bickel, Odum, & Madden, 1999) . In fact, delay discounting has been proposed as a candidate behavioral marker for substance use, abuse severity, and relapse (Bickel, Koffarnus, Moody, & Wilson, 2014) , and robustly predicts cigarette smoking relapse , suggesting its value as a prognostic tool.
Previous evidence also suggests that delay discounting is a trans-disease process wherein discounting rates predict engagement in other, nondrug, maladaptive behaviors (Bickel, Jarmolowicz, Mueller, Koffarnus, & Gatchalian, 2012; Bickel & Mueller, 2009) . For example, excessive delay discounting is predictive of obesity, overeating, fast food consumption, infrequent exercise, prescription noncompliance, skipping breakfast, texting while driving, not wearing sunscreen, problem gambling, not completing medical screenings (e.g., cholesterol tests, mammograms, etc.), and risky sexual behaviors (Amlung, Petker, Jackson, Balodis, & MacKillop, 2016; Axon, Bradford, & Egan, 2009; Bradford, 2010; Celio et al., 2016; Chabris, Laibson, Morris, Schuldt, & Taubinsky, 2008; Chesson et al., 2006; Daugherty & Brase, 2010; Garza, Ding, Owensby, & Zizza, 2016; Hayashi, Miller, Foreman, & Wirth, 2016; Petry, 2001) , just to name a few. Moreover, not only is engagement in negative health behaviors related to lower socioeconomic status (Bickel, Moody, Quisenberry, Ramey, & Sheffer, 2014) , but delay discounting rates are correlated with not saving money for the future and money mismanagement (ErsnerHershfield, Garton, Ballard, Samanez-Larkin, & Knutson, 2009; Hamilton & Potenza, 2012) . These findings suggest that the length of an individual's temporal window undergirds how individuals value a variety of delayed rewards such as long term health and drives their maladaptive behavior decisions.
It is important that in addition to smoking, heavy cigarette smokers also tend to engage in other behaviors that elicit immediate rewards and negative future consequences, such as overconsuming alcohol, unhealthy eating, and/or physical inactivity (Masood et al., 2015) . From the perspective of the temporal window, these findings are consistent with a shortened time horizon in which immediately available rewards such as cigarettes are valued more than delayed health. This evidence highlights the need to examine comorbid maladaptive behaviors by measuring an underlying mechanism (i.e., delay discounting rates). Moreover, while many reports have examined the relationship between delay discounting and individual behavior engagement, no report has yet compiled these individual behaviors into a larger theoretical framework.
Therefore, the present study expanded upon previous evidence and explored the relationship between delay discounting and a variety of health and financial behaviors in daily smokers. Structural equation modeling (SEM) was used to determine the predictive value of delay discounting on factors of "Drug Use," "Finances," "Fitness," "Food," "Health," "Household Savings," "Personal Development," and "Safe Driving." Excessive delay discounting rates among daily smokers were hypothesized to predict reduced engagement in prohealth and financial behaviors and increased engagement in maladaptive behaviors, independent of smoking severity or history.
Method Participants
A total of 303 daily cigarette smokers completed the singlesession study. Daily smokers were required to provide written informed consent and be between the ages of 18 -65. Exclusion criteria included evidence of a current significant medical illness, unmanaged psychiatric or neurological disorder, history or loss of consciousness of more than 10 min in the past year or loss of consciousness in a lifetime that required rehabilitation services (i.e., physical, occupational, speech), and/or (for females) not be pregnant or lactating. Of note, these exclusion criteria were included because these data were collected during a longer screening protocol used to allocate participants to ongoing smoking studies being conducted in the laboratory. Demographic variables of the participants are presented in Table 1 . The Virginia Tech Institutional Review Board reviewed and approved all procedures.
Procedure and Assessments
All participants completed a delay-discounting task followed by the Health Behaviors Questionnaire. Participants were also asked to answer a series of other questionnaires related to their drug and alcohol use severity as part of the larger study; results not presented here. In total, the consent and session assessments typically lasted approximately 2 hours to complete, and participants were compensated for their time.
Delay Discounting Task
All participants completed an adjusting amount delaydiscounting task. This task presented participants with a series of binary choices between a monetary reward available immediately and $1,000 available after a delay. For example, "Would you rather have $500 now or $1000 in 1 year?" With each response, the task titrated the immediately available monetary reward up or down to settle on an indifference point, the point at which a participant is indifferent between the two choices. Participants answered 6 choice trials for each of 7 delays (1 day, 1 week, 1 month, 3 months, 1 year, 5 years, and 25 years) to obtain seven indifference points (Du, Green, & Myerson, 2002) . These points were then used to generate a delay discounting curve using Mazur's equation (Mazur, 1987) and fit k. The natural log transformation of k was used for the SEM analyses.
Health Behaviors Questionnaire
The Health Behaviors Questionnaire was a series of 63 items asking participants to rate the relative frequency they engage in common health and financial behaviors categorized as "Drug Use," "Finances," "Fitness," "Food," "Health," "Household Savings," "Personal Development," or "Safe Driving." Some of these items were inspired by the health behaviors included in previous work (see Daugherty & Brase, 2010) , others were derived from commonly accepted health and financial behaviors among health and financial professionals and personal development authorities. For example, "How often do you engage in the following activities: skip breakfast, use sunscreen, track your calorie intake, save money other than retirement, yoga or active stretching?" Answers Note. Gender and race presented as percentages. Age (years), education (years), month income ($), cigarettes per day, and calculated ln(k) values are presented as participant means (ϮSEM). This document is copyrighted by the American Psychological Association or one of its allied publishers.
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most often ranged from "never" to "almost always." Some of the behaviors such as "get a flu shot" or "give to charity" had longer ranges between "never" and "more than twice a year." Questions such as "How many times per week do you cook dinner at home on average?" and "How many days per week do you drink alcohol?" asked participants to indicate the number of times they engaged in the health behavior with either an answer choice or a fill-in-text box. The questions were arranged such that an increased frequency did not always indicate prohealth behaviors. Moreover, the questions were randomized such that categories of questions were not asked together. The full Health Behaviors Questionnaire is listed in Appendix A.
Analyses
To access the degree to which delay discounting predicted the large panel of health-related behaviors, SEM was used (Hox, Moerbeek, & van de Schoot, 2010) . SEM was chosen over a correlation matrix because SEM controls for the shared error variance among measured variables, resulting in a more accurate description of the covariance between variables. Therefore, SEM models present an error-controlled accounting for how variables are related. SEM also allows for the grouping of measured variables into theoretically relevant latent factors which can then be predicted by other measured variables or latent factors. Predicting latent factors instead of individual variables allows for a more parsimonious investigation of many health behaviors. For the structural model, we grouped variables into their most face-valid factor and did not allow for cross-loadings or correlated residual errors. While not allowing for cross-loadings or correlated error variances worsened the overall model fit and decreased the amount of measured variable variance accounted for by the latent factors, it allowed for more interpretable regression equations. Also, because the comparisons of interest were between delay discounting and the latent factors, a mean structure SEM was not modeled to compare factor means. For the regression model, delay discounting, number of cigarettes smoked per day and number of years as a smoker were regressed onto the latent factors. Finally, because most of the variables were measured on ordinal Likert scales, diagonally weighted least squares (DWLS) estimation was used.
To achieve model convergence and improve the quality of the latent factors, eight measured variables were removed from the final model. These variables were removed for either correlating too strongly with other measured variables of that same factor (e.g., r 2 Ͼ 0.90) or they did not significantly correlate (e.g., r 2 Ͻ 0.10) with any measured variables in the data set. The remaining 55 measured variables were included in the final SEM. For each latent factor, the reference variable was specifically chosen so that positive correlations with the latent factor and delay discounting would reflect more frequent engagement in risky or problematic behaviors and negative correlations with the latent factor and delay discounting would reflect more frequent engagement in healthpositive behaviors. The factors were constructed this way because larger natural log transformed delay discounting values indicate greater delay discounting.
Two values for the correlation between factors are reported and discussed. The first value is the correlation between factors without the regression equations. This value represents the full correlation between the latent factors. The second value is the residual correlation which is the correlation between factors after the unique variance accounted for by the predictor variables (i.e., delay discounting) is accounted for.
Results
Descriptive statistics of the Health Behaviors Questionnaire items are reported in Appendix A (Table 2A) (Figure 1) . The R 2 values, which represent the total amount of variance accounted for in a measured by the latent factor, for each measured variable loading were modest (mean R 2 ϭ 0.300, SD ϭ 0.213). The results for the regression paths are reported in Table 2 and Figure 2 . Before the regression paths were added to the structural model, the correlations between the three predictive measures (delay discounting, cigarettes per day, and years of smoking) were investigated in order to avoid multicollinearity. No correlation between the three predictor variables was larger than 0.145. Delay discounting significantly predicted all the latent factors except for the "Safe Driving" factor. Delay discounting predicted the latent factors such that positive estimates indicate greater engagement in problematic behaviors and negative estimates indicate greater engagement in prohealth behaviors. The delay discounting regression estimates were all in the expected direction. The number of years a participant had smoked also predicted half of the latent factors.
The majority of the correlations between latent factors were statistically significant as were the residual factor correlations. This finding may suggest additional unidentified higher-order latent factors (e.g., risk taking). However, in this dataset, no pattern of latent factor correlations emerged to elucidate a higher-order structure. Additionally, several large measured variable residual errors were identified indicating that additional factors may be needed to fully describe the measured variable covariance structure.
Finally, delay discounting was positively correlated with income, r ϭ Ϫ0.269, p Ͻ .001 and education, r ϭ Ϫ0.248, p Ͻ .001 but not age, r ϭ Ϫ0.023, p ϭ .712 indicating that as delay discounting decreases, age and education increase. These variables were not included in the latent model because the model failed to converge when they were added to relevant factors. Additionally, the number years as a smoker was highly correlated with age, r ϭ .864, p Ͻ .001. Such a strong correlation prevented age from being included in the model as a predictor variable for the latent factors because of high multicollinearity. An alternative model with age as a predictor variable of the latent factors instead of number of years as a smoker was conducted and revealed nearly identical results. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Discussion
The present results demonstrate a replication of much of the previous work examining a relationship between delay discounting and engaging in maladaptive and/or risky health behaviors (Amlung et al., 2016; Axon et al., 2009 ; and see Bickel et al., 2017; Bradford, 2010; Celio et al., 2016; Chabris et al., 2008; Chesson et al., 2006; Daugherty & Brase, 2010; Garza et al., 2016; Hayashi et al., 2016; Petry, 2001 ) and expanded on these findings by including financial and household savings behaviors. Moreover, the present work developed a comprehensive model of related health and financial behaviors using SEM. Delay discounting significantly predicted engagement in the maladaptive health and financial behavior factors "Drug Use," "Finances," "Fitness," "Food," "Health," "Household Savings," and "Personal Development," independent of two smoking status variables, cigarettes per day and number of years smoked.
The model structure was successful in accounting for a significant portion of the variance in all but two measured variables. These significant factor loadings establish the reliability and validity of the health-behavior questions, demonstrating that the questions were successful in measuring their targeted construct. A large portion of measured item variance was unaccounted for, suggesting that additional latent factors may be needed. However, upon investigating the measured variable residual error correlations, no clear pattern emerged that would result in the creation of additional theoretically meaningful factors. Therefore, we are confident that the latent factors (i.e., delay discounting and smoking status) well represent their labeled construct (e.g., a narrow temporal window).
Delay discounting significantly predicted seven of the eight latent factors. Importantly, the inclusion of the regression equations greatly improved the model fit (model fit without regressions:
2 (1485) ϭ 19,478, p Ͻ .001; CFI ϭ 0.941; TLI ϭ 0.938; RMSEA ϭ 0.050; SRMR ϭ 0.088). The difference in 2 values between the model presented and a model without the regression equations was very large (⌬ ϭ 18,596). Therefore, the significant delay discounting regression coefficients support that delay discounting as an important predictor of many maladaptive behaviors and is a trans-disease process (Bickel et al., 2012) , wherein a narrow temporal window (i.e., excessive delay discounting) potentially undergirds the decisions individuals make about engagement prohealth activities.
Delay discounting did not predict the "Safe Driving" factor. Previous research has demonstrated that delay discounting is related to safe driving practices such as seatbelt use (Daugherty & Brase, 2010) or texting while driving (Hayashi, Russo, & Wirth, 2015; Hayashi et al., 2016) . Upon further evaluation, we found the correlations between delay discounting and the individual measured variables composing "Safe Driving" were all below 0.15 (p Ͼ .05). Therefore, while the standardized factor loadings for the "Safe Driving" factor were among the highest for the eight factors, delay discounting was, unexpectedly, not predictive of any safe driving behavior in the sample. Methodological differences as well as evidence of small effect sizes for the relationship between safe driving behaviors and delay discounting may provide some explanation (Daugherty & Brase, 2010) . As an alternative, Hayashi and colleagues (2015, 2016) found that the relationship between delay discounting and texting was domain dependent meaning that the significant relationship between texting and delay discounting was found when participants were asked about the likelihood that they would respond to a text immediately versus after a delay. However, consistent with the present study, the participants' reported This document is copyrighted by the American Psychological Association or one of its allied publishers.
frequency of texting and driving and monetary delay discounting were not related. Future research should seek to better understanding the relationship of delay discounting and driving behaviors. The two smoking predictors were less successful at predicting the latent factors. The number of years a participant had smoked significantly predicted four of the eight latent factors and the number of cigarettes smoked per day only predicted the only the "Fitness" factor. These predictions are expected given that heavy smokers eat less healthy foods, exercise less, and binge drink more often, compared with never, ex, and light smokers (Masood et al., 2015) . However, the lack of strong prediction of the other latent factors by cigarette smoking behaviors may have resulted from the limited variability in the reported smoking behaviors. That is, the inclusion criteria for the present study (daily smokers) may have limited the variability of range of cigarettes per day within in the sample (i.e., average of 20 Ϯ 0.6 SEM cigarettes per day), subsequently limiting the range to find a significant correlation with delay discounting and other factors. While this limitation does not preclude or diminish the conclusions drawn from the current study about heavy daily smokers, future research should also investigate differences in the SEM results between smokers and nonsmokers.
A limitation of this SEM analysis (and SEM analyses in general) is that while the model accounts for a significant portion of the covariance between the measured variables, it does not necessarily reflect the "true" nature of the relationship between both the measured variables that compose the latent factors or their relationship to the predictive measured variables. Additional latent factors may be unaccounted for by this model, as indicated by the SRMR value and the modest R 2 values for both the measured variables and regression coefficients. Also, other combinations of latent factor structures may produce similarly fitting models. Moreover, in addition to the predictive variables, other processes are involved in maladaptive decision-making in general. For example, Stahl and colleagues (2014) found evidence for five divergent components of impulsivity with delay discounting representing only one component. Other processes may account for the correlation between specific factors as well as the individual variance of specific factors. One example, probability discounting, which is frequently demonstrated to be unrelated to delay discounting (Green & Myerson, 2013) , is also related to problematic behaviors such as cigarette smoking (Reynolds, Richards, Horn, & Karraker, 2004) . However, the goal of this analyses was not to identify the most statistically predictive factors (e.g., exploratory This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
factor analyses) or find all of the possible predictive variables but to create a theoretically viable model that could then be predicted by delay discounting and cigarette smoking. Importantly, a wellfitting and informative model was produced using questions that were developed based on face validity despite not optimizing the model fit by allow for cross-loadings or allowing the residual errors between measured variables to correlate. These findings further support the power of delay discounting as a predictor of a wide gamut of maladaptive health and finance behaviors. Future research will seek to refine these questions based on the model results in order to develop a stronger panel of questions that result in more comprehensive factors and stronger prediction by delay discounting. Some additional limitations of the sample population that may have impacted the present results must be acknowledged. That is, the average annual income (approximately 12k/year) was lower than the regional and US average annual income. Lower socioeconomic status is related to negative health behaviors and delay discounting rates , however, when included in the model, income was not a significantly correlated and made the model fit worse, suggesting that income did not affect the results or conclusions. Pregnant and lactating women were not included because of the restrictions of the screening protocol. Exclusion of this subset of participants may have impacted the results slightly (e.g., pregnant women may have been more health conscious). Future studies would strive to include a normative sample of the smoking population. Finally, although directly collecting engagement in health and financial behaviors may have been ideal, the scope of this study's behaviors precluded such an endeavor. Therefore, the present study relied on participant self-report which may have been skewed, however participants were not cued or incentivized for their answers, diminishing the probability of demand characteristics.
While these data are cross-sectional precluding implications about how delay discounting may cause affect engagement in health and/or financial behaviors, the results suggest that delay discounting is a significantly related variable that should be investigated further. If delay discounting is indeed an underlying characteristic of multiple health behaviors for smokers, one may predict that if delay discounting is changed, via an intervention, then This document is copyrighted by the American Psychological Association or one of its allied publishers.
the related factors may also be altered proportional to the strength of their relationship with discounting. For example, a change in delay discounting rate may make financial decisions more selfcontrolled but will likely not alter safe driving behaviors.
Conclusions
The results of the SEM analyses further support the claim of delay discounting as a trans-disease process (Bickel et al., 2012) . That is, delay discounting is a process which undergirds the decision to engage in maladaptive health and financial behaviors, likely caused by a narrow temporal window. These results have broadened the scope of the relationship between delay discounting and maladaptive health behaviors for the field and, importantly, these results indicate that delay discounting could serve as a diagnostic and predictive tool in a variety of settings (e.g., financial education, diet and exercise, substance use, etc.). Though previous research has demonstrated that delay discounting predicts specific health-behaviors, this is the first time that a large body of health-behaviors have been investigated within the same data set using SEM. In cigarette smokers, the relationship of delay discounting and maladaptive behaviors appears to be robust, regardless of smoking severity.
